Abstract. Ultraviolet auroral images from the Ultraviolet Imager (UVI) onboard the POLAR satellite can be used as quantitative remote diagnostics of the auroral regions, yielding estimates of incident energy characteristics, compositional changes, and other higher order data products. Here incident energy estimates derived from UVI are compared with in situ measurements of the same parameters from an overflight by the DMSP F 12 satellite coincident with the UVI image times during substorm activity occurring on
Introduction
Images of the auroral regions from space have proven invaluable in determining auroral morphology and correlating substorm onset time with extended groundbased and spacebased observations such as those available within the International Solar Terrestrial Physics (ISTP) program. With the advent of new imaging technologies and increased modeling capabilities the emphasis has shifted toward using global auroral images as quantitative remote diagnostics of the incident energy flow into the auroral regions. In particular, the determination of incident energy flux and average energy is fundamental to the characterization of the auroral processes.
The Ultraviolet Imager (UVI) [Torr et al., 1995] is one of three imagers aboard the Global Geospace POLAR spacecraft. The POLAR apogee of 9 Earth radii, combined with its despun observing platform, provides an unprecedented opportunity to view the entire northern auroral region for extended periods of several hours. By imaging in the far ultraviolet, UVI is capable of viewing both nightside and sunlit auroral features. The advanced filter technology employed in the Ultraviolet Imager allows separation of far ultraviolet (FUV) emission features within the UVI field of view. These emission features can be used to estimate the incident auroral characteristics on a per pixel basis.
• In this study UVI images taken during substorm activity on May 19, 1996 are used to determine energy maps of the incident auroral energy characteristics. These maps are then compared with in situ measurements of the same parameters by the DMSP F i2 spacecrafL
Technique
The technique for using FUV emissions as remote diagnostics has been discussed elsewhere [Strickland et In the ideal case, UVI energy analysis would be performed with two LBH bands -one at the wavelength of peak absorption near 140 nm and the other at a longer wavelength where 0 2 absorption is negligible, i.e. greater than 170 nm.
The longer wavelength emission would be essentially independent of average energy and solely dependent on Since UVI images include auroral and airglow emissions, the images must have both instrumental and airglow backgrounds removed before analyzing. Airglow is approximated from the image by assuming pixels with similar values of solar zenith angle will have similar airglow emissions, using a technique similar to that discussed by Lummerzheim et al., [1997] . The analysis below is limited to the nightside aurora so potential errors from airglow removal are minimized.
The image data must be registered onto a regular magnetic latitude-MLT grid before image ratios can be calculated. This ensures the pixels used in the image ratios correspond to the same location even though the two images are not temporally coincident. The image coordinates are computed for a magnetic apex coordinate system [Richmond, 1995] 
GERMANY ET AL.: REMOTE DETERMINATION OF AURORAL ENERGY
and include contributions from the LBH cross sections (22%), the modeling process (25%), the instrumental calibration (25%) and pixel-dependent Poisson signal statistics.
Discussion
Because of the dynamic nature of the auroral event, using only the earlier of the two LBHs images was insufficient to properly characterize the mean energy distribution for comparison with DMSP observations. On the poleward boundary the in situ DMSP observations showed consistently higher mean energy than is derived using the first LBHs image (not shown). This is consistent with an increase in brightness on the poleward boundary after the time of the first LBHs image which is what is seen during this event. Recall that the poleward boundary is brightening and expanding throughout this event. 
